SUMMARY Two completely separate malignant melanomas of the choroid occurred in 1 eye containing 2 additional uveal naevi. Review of the literature disclosed 7 further patients with unilateral multicentric malignant melanomas of the choroid and 11 bilateral multicentric malignant melanomas of the uvea. General aspects of multicentric primary neoplasia are discussed and an interpretation is attempted.
Multicentricity is a common feature of both unilateral and bilateral cases of retinoblastoma, whereas malignant melanomas of the uvea practically always occur as solitary lesions. The purpose of this report is to document the occurrence of 2 completely separate primary malignant melanomas of the choroid in an eye containing in addition 2 choroidal naevi.
Case report
A 63-year-old man complaining of decreased vision in his left eye was found to have a pigmented tumour of the choroid on the temporal side. His visual acuity was 0-3; intraocular pressure in both eyes was 17 mmHg by applanation. Within 4 weeks the lesion increased in size, and the eye was therefore enucleated. The other eye did not show any pathological changes. Thorough general examination in the department of internal medicine and dermatology did not reveal any other tumour In horizontal section the cornea and anterior chamber angle were found to show nothing remarkable. The iris was moderately atrophic and showed a few melanophages close to the sphincter pupillae, while the ciliary body was degenerate in the region of the pars plicata, with moderate atrophy of the ciliary muscle.
The retina showed cystoid degeneration at the periphery and was detached by 2 completely separate pigmented flat tumours of the choroid. The retina overlying the tumour showed microcystoid changes and a few lipofuscin granules. The choriocapillaris overlying the larger tumour was obliterated, but Bruch's membrane was preserved ( peripheral portions of this larger tumour and its base contained a few fusiform naevus cells (Fig. 3) .
Tumour MM2. This irregularly pigmented choroidal tumour likewise consisted of spindle and epithelioid cells with oval nuclei and prominent nucleoli. The tumour was invading the inner layers of the sclera but there was no epibulbar spread (Fig. 4) . Serial sections failed to show any connection between the two lesions. Naevus 1. Vertical sections through the pigmented spot in the lower calotte showed a circumscribed thickening of the choroid. It consisted of fusiform spindle cells with small slender nuclei and pronounced pigmentation. Neither the choriocapillaris, Bruch's membrane, pigment epithelium, nor the sensory retina showed any abnormality. There were no melanocytic tissue strands alongside the naevus (Fig. 5) .
Naevus 2. The most peripheral choroid and adjacent pars plana of the ciliary body showed a thickening of the uvea caused by slender spindle naevus cells with moderate melanin content. The optic nerve showed nothing remarkable (Fig. 6) .
In vertical sections through upper calotte there were no melanocytic tissue strands visible in the uvea or elsewhere.
DIAGNOSES
(1) Two multicentric primary malignant melanomas of 1 choroid, both of mixed cell type. (2) Collateral retinal detachments, with secondary degenerative changes in the retina overlying the two malignant melanomas. (3) Two naevi of the choroid.
Discussion
Primary multicentric tumours occur in 0-8 to 2% of patients (Fischer, 1949) . Jensen (1963) , in his study of malignant melanomas of the uvea, found 4 to 6 % of patients to have additional primary cancers elsewhere in the body. Naumann and co-workers (1966) and Naumann (1970) (Table 1) . Multicentric malignant melanomas of the uvea in the same eye appear to be even rarer than bilateral malignant melanomas (Table 2) . Billroth (1889) suggested the following criteria to establish the multicentricity of a given cancer: (1) Same tissue of origin; (2) histologically separate structure; (3) capacity to lead to metastasis. According to these criteria both the present malignant melanomas originated from the choroid of 1 eye. The cytological features were not appreciably different, though 1 of them showed more aggressive growth with perforation of the sclera. The second malignant melanoma was more pigmented than the first. On the basis of their cytology both tumours appear capable of metastasis, although at the time of writing the patient does not show any sign of Other explanations for the occurrence of 2 such lesions appear to us to be extremely unlikely.
For instance, the 2 distinct malignant melanomas of the choroid could theoretically be considered to be a metastasis from the other. However, the lack of other metastases in the body would seem to be a strong argument against such an explanation, as are the lack of lymph vessels within the eye and the location of the 2 malignant melanomas within separate provinces of the choroidal vasculature. The apparently normal uvea of the other eye makes this an unlikely source of metastatic tumour. Again, both the clinical findings and the histology would argue against the hypothesis that I or both of the choroidal malignant neoplasms was a metastasis of a cutaneous malignant melanoma (Font et al., 1967) .
Again, general factors might predispose to neoplasia, but a search for such factors to explain the occurrence of 2 separate primary malignant melanomas of the choroid revealed no evidence of von Recklinghausen's neurofibromatosis (Goldstein and Wexler, 1930) . Neither was there any history of exposure to carcinogenic chemicals such as hydrazine and dimethylsulphate, which have been shown capable of inducing malignant melanomas of the choroid (Albert and Puliafito, 1977) . Nor does the patient suffer from any detectable immune deficiency syndrome, and there was no history of exposure to radiotherapy in the area of the head or elsewhere (Kogelnik, 1977) . In view of the multicentricity of melanocytic lesions in 1 eye we also looked specifically for evidence of an immunological response expressing itself as vitiligo (Lerner et al., 1977) . Since uveal tumours have been induced by oncogenic viruses (Albert and Puliafito, 1977) it is tempting to speculate that a virus may have been involved in the development of the 2 separate tumours in this eye, though there is no direct evidence in the present case to substantiate a viral aetiology. Finally, there was no definite family history of a genetic predisposition to malignant neoplasia (Tasman, 1970; Lynch et al., 1968) .
As to the relationship to uveal naevi, the occurrence of multiple naevi in the choroid is not unusual. co-workers (1966, 1971) and Naumann (1970) observed it in about 2% of their patients examined clinically and histopathologically, while Gass (1977) 
